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Fig.1 Three-dimensional network model
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Table 1 Basic parameters for network simulation

Parameter Value Parameter Value

network size 2mmXx2mmXx2mm initial contact angle 0°

pore radius 3.5~67.5um balance water wet 40° ~ 50°
throat radius 0.9~52.2um contact neutral 85° ~ 89°
throat length 10.0~78.9um angle oil wet 130° ~ 140°
pore-throat ratio 1.0~7.0 oil-water interfacial tension 30mN/m
coordination number 4.28 water density 1.0g/cm3
porosity 28% oil density 0.93g/cm?
absolute permeability 2.23 ym? water viscosity 1.0 mPa-s
shale content 6% oil viscosity 32.0mPa-s

1.0 [ K. (calculation)
[ . Ko (calculation)

0.8 - K, (experiment)
—— K, (experiment)
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Fig.2 Comparison between predicted and measured

waterflood relative permeabilities
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WATER FLOODING MICROSCOPIC SEEPAGE MECHANISM RESEARCH
BASED ON THREE-DIMENSION NETWORK MODEL "
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Abstract Water flooding microscopic seepage mechanism was researched by stochastic simulation on perco-
lation network model at microcosmic level. The validity of network model was testified by the comparison of
simulation and experiment of water-oil relative permeability steady flooding. Then, the microscopic distribution
laws of remaining oil were discussed at different stages of water flooding and at different wetting situations.
The forms of remaining oil distribution were divided into single grain (or single drop) shape, fleck shape, net-
work shape and oil-water mixed shape. Research results show that the blocks of network shape remaining oil
are less than other forms while occupying more volumes. Pores with max network shape remaining oil are
reduced together with the reducing of remaining oil saturation and are reduced rapidly at about forty percent
to fifty percent of remaining oil saturation. Wettability not only influences sweep efficiency, but also influences
remaining oil distribution. The general change tendency of remaining distribution is becoming more and more
dispersive.

Key words water flooding, microscopic simulation, seepage mechanism, network model, remaining oil
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